Study on effects of molecular crowding on G-quadruplex-ligand binding and ligand-mediated telomerase inhibition.
The telomere G-quadruplex-binding and telomerase-inhibiting capacity of two cationic (TMPyP4 and PIPER) and two anionic (phthalocyanine and Hemin) G-quadruplex-ligands were examined under conditions of molecular crowding (MC). Osmotic experiments showed that binding of the anionic ligands, which bind to G-quadruplex DNA via π-π stacking interactions, caused some water molecules to be released from the G-quadruplex/ligand complex; in contrast, a substantial number of water molecules were taken up upon electrostatic binding of the cationic ligands to G-quadruplex DNA. These behaviors of water molecules maintained or reduced the binding affinity of the anionic and the cationic ligands, respectively, under MC conditions. Consequently, the anionic ligands (phthalocyanine and Hemin) robustly inhibited telomerase activity even with MC; in contrast, the inhibition of telomerase caused by cationic TMPyP4 was drastically reduced by MC. These results allow us to conclude that the binding of G-quadruplex-ligands to G-quadruplex via non-electrostatic interactions is preferable for telomerase inhibition under physiological conditions.